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Grant No: DAMD17-98-1-8083 


Project Title: Breast Cancer Biomarkers Based on Fine Needie Aspirates 
Principie Investigator: Michaei H. Torosian, M.D. 

Institution: Fox Chase Cancer Center 
Performance Period: 1 May 1999 - 30 April 2000 

Breast cancer is the most common cancer and a leading cause of cancer deaths in women in 
the United States. The purpose of this project is to identify one or more biomarkers which can 
be used to identify women at highest risk of developing breast cancer before cancer develops. 
Prior to undergoing breast surgery, women at increased and normal risk of developing breast 
cancer will undergo fine needle aspiration (FNA) for determining a series of cytologic, cell cycle 
and molecular biologic markers of clinical significance for cancer development. 

The specific aims of this study are to: 

1. Compare the findings of biomarkers in FNA specimens in women at increased versus normal 
risk of breast cancer. 

2. To determine if FNA specimens are adequate to perform biomarker assays and if this 
technique could be used in the general outpatient setting. 

3. To determine if biomarker levels between high risk and control patients are concordant or 
discordant and if one or more of the specific biomarkers can distinguish high-risk from control 
patients. Specifically, the biomarkers will include cellular morphology (cytology), cell cycle 
analysis (DNA index, cell cycle perameters and proliferation index) and molecular biologic 
markers (epidermal growth factor receptor overexpression, p53 and RAS hotspot mutations and 
hypermethylation of specific gene products including p16, GSTP 1 and E-cadherin) of clinical 
significance for the development of cancer. 

At Fox Chase Cancer Center, a combined research team of clinicians and researchers are able 
to perform these analyses. Samples will be collected on patients who consent to the study and 
who are undergoing elective breast surgery. Our goal is to study approximately 200 patients 
over a 3 year period with this technique. 

This is an import research project with tremendous clinical implications. All of the biomarkers 
chosen for testing and analysis have known importance for the development of cancer. Our 
goal is to identify one or more of these biomarkers which will provide important information 
regarding breast cancer risk and diagnosis not obtainable with currently available breast cancer 
screening methods. Michael H. Torosian, M.D. has recently assumed the role of principal 
investigator of the project and has updated the clinical and scientific aspects of this project. 

Over the next several months, several important meetings of the co-investigators will occur prior 
to formal submission of this research application to the IRB at Fox Chase Cancer Center. Once 
approval is received from the IRB, subject accrual to this important project is expected to occur 
immediately. 
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statement of Work 


Months 1-2: 

Months 3-4: 

Months 5-12 


Months 13-36: 


Meet with all Co-Investigators to finalize project 

Perform final statistical projections and make final project revisions 

Submit project proposal to Research Review Committee and IRB at Fox Chase 
Cancer Center 

Patients to be accrued to study 
FNA specimens to be obtained 
Biomarker assays to be performed on an ongoing basis 

a. Cellular morphology (cytology) 

b. DNA index (ploidy) and cell cycle parameters (% cells in S phase, % cells in 
G 2 M, % hypertetrploid cells) 

c. Proliferation index 

d. Epidermal growth factor receptor (EGFR) overexpression 

e. p53 hot spot mutations 

f. RAS hot spot mutations 

g. Hypermethylation of specific gene products 

1. p16 

2. GSTP1 

3. E-Cadherin 

Continue to accrue patients to study, obtain FNA specimens and perform 
biomarker assays. 

Perform statistical analysis and prepare results for publication 
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3rd - 4th Year Medical Students 
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1996 - Surgical Oncology Research, Elective Course (Surgery 800), 
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